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© A composition for treating gastrointestinal disease in animals. 

Described is a composition for treating gastrointestinal 
disease in an animal containing an effective amount of Lacto- 
bacillus fermentum ATCC 531 13 or mutants thereof. 
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A <X84PQSTTIOT FOR TREATING GASTROI N TKS T1 H AL DISEASE 

IN ANIMALS 



The present invention relates to a composition for 
treating gastrointestinal disease in animals such as 
pigs, cows, sheep, goats or horses. 

Gastrointestinal disease is a major cause of eco- 
nomic loss in domestic animals. Often the effect of 
such illness is greatest at the neonatal stage of 
development when the animals' own immune system is not 
fully capable of adequately protecting them from path- 
ogens which may be present in their environment. Many 
times gastrointestinal diseases lead to death or a 
slowed growth rate r resulting in a longer time to 
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containing a mixture of Lactobacillus acidophilus and 
nonpathogenic coli . Benry et al. state that the 
medicament of the invention is useful in treatment of 
colitis, gastroenteritis and enterocolitis in infants 
and adults. 

In Bata et aL , United States Patent 4,314,995, a 
process for treating infectious disease which involves 
administering Lactobacillus FRI strain No. 1946, 2779, 
2780, 2781 or 2782 with or without antibiotics is dis- 
closed. It is stated that this process can be used 
for treating patients with gastritis and enteritis, 
but it is recommended that the treatment be used in 
combination with antibiotics for these diseases. 

Nouvel, United States Patent 3,369,969, discloses 
a process of preparing a medicament composed of non- 
pathogenic colibacilli resistant to antibiotics with 
or without the presence of bifidus or Clostridium bac- 
teria. It is stated that this medicament can be used 
for the treatment of illnesses connected with a lack 
of balance of the intestinal flora. The patentee 
further discloses the use of this medicament in treat- 
ing patients with diarrhea. 

In a study reported by- Barrow et al. ( Journal of 
Appl i ed Bacteriology* 48: 147 (1980)), the authors 
examined the attachment of strains of Lactobacillus 
f ermentun and Streptococcus salivarius to pig gastric 
epithelium. The authors report that a statistically 
significant reduction in E. coli count was produced in 
both the stomach and the duodenum by feeding a combi- 
nation of Lactobacillus fermentum Strain 14 and Strep - 
tococcus salivarius Strain 312 for four days. Bowever, 
when L^ fermentum strain 14 alone was administered for 
four days, there was a significant reduction in the 
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tic amount of a composition containing Lactobacillus 
fennentum ATCC 53113. It is speculated that this or- 
ganism appears capable of binding to specific recep- 
tors on the surface of gut-associated epithelial cells 
of the animal being treated r thereby suppressing the 
pathogenic effect of enterotoxigenic organisms binding 
to the same receptor s. It is also possible that this 
organism produces substances which inhibit the growth 
or attachment of these enterotoxigenic pathogens . 

Alternatively , it is also thought that L. ferroen - 
tum ATCC 53113 may protect an animal from enterotoxi- 
genic organisms by stimulating the immune system of 
the animal or by helping to maintain a healthy gut 
such that the animal is less likely to develop gastro- 
intestinal disease. 

Thus, the present invention provides a ccsipositicn for 
treating gastrointestinal disease in an animal which 
comprises an effective 

amount of Lactobacillus fennentum ATCC 53113 or mu- 
tants thereof. 

and 

The invention also provides the strain/ mutants 
thereof. Lactobacillus fernentum ATOC 53113 was deposited with the 
American Type Culture Coll pot ion under the Budapest Treaty. 
BRIEF DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Gastrointestinal diseases are those relating to or 
affecting the stomach and the intestines. 

According to the invention, an animal which 
has, or is in danger of having, a gastrointestinal 
disease is given a therapeutically effective amount of 
Lactobacillus fennentum ATCC 53113 or an effective 
mutant thereof. In a preferred embodiment of the in- 
vention a therapeutically effective amount of L. fer- 
ment™ ATCC 53113 is administered to weanling animals. 
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Tfcble I 

ACTIVITY EXAMPLES 

Base Analogs 5-brcmouracil , 

2-aminopurine 

Deaminating Agents nitrous acid, 

hydroxylamine 

Alkylating Agents ethyl ethanesulf onate , 

ni trosogua ni di ne 

Acridine Derivatives acridine orange, 

ethidium bromide 

Any of these can be used in the present invention. 

Radiation induced mutations can be caused by such 

agents as ultraviolet light, and x-rays. The primary 
mechanism by which mutations may be caused result from 
excision or post replication repair by recombination. 

Additionally, mutations can also be produced by 
recombinant techniques using restriction endonucle- 
ases. Use of this technique is especially valuable to 
allow the deletion or insertion of large DNA frag- 
ments. 

Regardless of the manner in which the mutations 
are induced the critical issue is that the mutants 
function therapeutically as described for the parent 
strain. In other words, the present invention includes 
mutations resulting in such minor changes as, for ex- 
ample, minor taxonomic alterations such as the fer- 
mentation of certain sugars. In addition, the present 
invention includes mutations wherein the transfer of 
genetic material enables the mutant to phenotypically 
express multiple determinants capable of binding to 
different gut epithelial cell receptors where various 
gastrointestinal pathogens attach. 
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Unfortunately , the degree of protection offered by the 
colostrum varies considerably from animal-to-animal 
and may depend, in part, on the age and immunologic 
experience of the mother. Additionally, the fact that 
neonatal animals have not yet established a normal gut 
flora also makes them particularly susceptible to 
opportunistic pathogenic infection. 

Young animals are also particularly susceptible to 
gastrointestinal disease after they have been weaned 
from the mother and are adjusting to a solid-feed 
diet. In this situation the animal has been removed 
from the comfort and protection of its mother and put 
in the company of strange animals. The digestive 
tract has been forced to go from highly digestible 
milk to a less " digestible vegetable substitute (for 
example, corn and soy beans). In addition, the weaned 
animal has to learn how to eat the new feed. When an 
animal is weaned, the two major concerns of the farmer 
are getting the animal to eat the new feed and to stay 
healthy. Later, when the animal has adjusted to the 
new fpod ration r the farmer worries about weight gain 
and feed efficiency. Stress and dietary changes have 
been shown to cause alteration in the microflora of 
the digestive tract. Because the protective micro- 
flora of the gut has been disrupted, these animals are 
more likely to develop scours. The scouring may be 
due to bacteria, viruses, or both. 

During the stage of the animal f s life following 
weaning, scours is most likely due to viral infec- 
tions. It is also possible that enhanced suscepti- 
bility to gastrointestinal disease at this time in the 
animal's life is caused by the loss of protective 
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-ternal antibody passively acquired in roil * during 
nursing whicn is eliminated ^ ^ ^ »■ 

developed its own active protective immunity to the 
various gastrointestinal etiologic agents. It is 
conceivable that in a state of microflora! or imm uno ! 
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opportunistic pathogenic infection. 

However, regardless of the mechanism by which th. 
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nature of an aqueous or nonaqueous liquid or a solid, 
in solxd dosage forms, the composition may contain 
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2211 35 Wel1 ^ 3 ^-ating agent. These lu- 
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tions through the gut. i„ the case of ^ 
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tratxon may also be prepared with an enteric coating 
vhxch would prevent dissolution of the exposition 
until reachxng the intestines. 
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Compositions according to this invention would 
3 12 

contain 10-10 viable organisms/gm, more preferably 
10 -10 10 viable organisms/ gin r most preferably 10 5 -10 8 
viable organisms/ gnu 

Liquid dosage forms for oral administration will 
generally comprise an enterically coated capsule con- 
taining the liquid dosage form. Suitable forms in- 
clude emulsions, suspensions, solutions, syrups, and 
elixirs containing inert diluents commonly used in the 
art, such as purified water, sugars, polysaccharides, 
silicate gels, gelatin, or an alcohol. These inert 
diluents do not actively participate in the thera- 
peutic effect of the invention. Besides the inert 
diluents, such compositions can also include adju- 
vants, such as wetting agents, emulsifying and sus- 
pending agents, and sweetening, flavoring, and perfum- 
ing agents. 

The dose ranges for a given animal would vary de- 
pending on the weight and concomitant administration 
of antibiotics. The dose could" be administered as 

either single or multiple dosages and would contain 
3 12 

10 4 ~ 10 viable organisms/ dose, more preferably 
10 -10 viable organisms/ dose, roost preferably 
10 -10 8 viable organisms/ dose. 

Protection from gastrointestinal disease can also 
be accomplished by immunizing an animal with a vaccine 
composed of whole cells and/or cell extracts of L. 
fermentum ATCC 53113. These cell extracts can be pre- 
pared by various techniques known to those of skill in 
the art. The important aspect of these extracts being 
that they protectively stimulate the immune system of 
the animal to ameliorate the effect of any subsequent 
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divided into several groups based on their composi- 
tion. These groups include oil adjuvants (for example 
Freund's Complete and Incomplete) , mineral salts (for 
example, A1K(S0 4 ) 2 , AlNa(S0 4 ) 2 , A1NH 4 (SC> 4 ), silica, 
kaolin, and carbon) , polynucleotides (for example, 
poly IC and poly AD acids), and certain natural sub- 
stances (for example, wax D from Mycobacterium tuber - 
culosis , as well as substances found in Cory ne bacter - 
ium parvum , Bordetella pertussis , and members of the 
genus Brucella ) . Among those substances particularly 
useful as adjuvants are the saponins such as, for ex- 
ample, Quil A (Superfos A/S, Denmark) . 

Many different techniques exist for the timing of 
the immunizations with the vaccine of the invention 
when a multiple immunization is utilized. It is pos- 
sible to use the vaccine of the invention more than 
once to increase the level and diversity of expression 
of the immune response of the animal which is expres- 
sed. Typically, if multiple immunizations are given, 
they will be spaced 1-2 months apart. 

The dose ranges for a given animal would vary de- 
pending on the weight and concomitant administration 
of antibiotics. The dose" could be administered as 
either single or multiple dosages and would contain 

10 3 -10 12 organisms/ dose, more preferably 10 4 -10 10 

5 8 

organisms/ dose, most preferably 10-10 

organisns/dose. 

Alternatively, an animal can be administered the 
equivalent of these concentrations of organisms where 
the values are expressed by some other measurement 
such as, for example, total protein concentration or 
in cell fragment concentration. 
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Strain ATCC 53113 w as grown in MRS broth supple _ 
rented with DL-threonine (Chassy et ah, Journal of 
^teriolo^, 127: 1576-1578, 1976) and the plasmid 
profxle determined as described by Anderson et al_ 
A pplied and Environn,»nj- a i Microbiolog, 46: 549-552 
<1983). The size of the plasinids was established us- 
ing horizontal electrophoresis in agarose (0.6%) with 
a TRis-borate buffer (Meyers et aU, Journal of Bac- 
^±2±<m. 127: 1529-1537, 1976). ATCC 53113 "wis 



"Cable III 

in T^ S £ Zea ,? f Plasmi «3s Present 

^gtoba cillus f onnentum . ATrr 53113 

27.7 
8.7 
4.3. 
3.5 
2.6 
2.1 



in Megadaltons 



EXAMPLE 2 



The effects of the methods and compositions of the 
invention were investigated in newborn pigs. Pive 
newborn pi gs were removed from their ^^.^ 

ly following birth. These animals were not permitted 
to nurse from the mother so that no passive immunity 
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was obtained via maternal colostrum. The animals were 
divided into groups and housed separately. Animals in 
Group I orally received lO 10 -^ 11 Lactobacillus fer- 
gentum ATCC 53113 in sterile skim milk. Eight hours 
after receipt of this therapeutic dose, these animals 
were challenged using 10 8 E^ coli K-99 (NADC 1472) in 
sterile skim milk. This organism is an enteropathogen 
known to cause scours in pigs. Group II animals were 
not pretreated with Lactobacillus fermentum ATCC 
53113, but were orally infected with 10 8 coli K-99 
(NADC 1472). The animal in Group III served as a con- 
trol and was not orally inoculated with any organisms. 
All animals were monitored as to their time of death 
due to scours. The results obtained are shown in Table 
IV. 

Table IV 

ATCC 53113 

Therapeutic K-99 Infectious Time to Death 
Group N Dose Challenge Dose By Scours (Hrs) 

1 2 10 10 -10 1:L io 8 No death 

2 2 10 8 32 



3 1 



No death 



The animals in the experiment which were pretreat- 
ed with the organism of the invention did not die from 
scours when challenged using a known enteropathogenic 
strain of E^ coli . This is in sharp contrast to the 
animals in group II which quickly developed the char- 
acteristic symptoms of scours and died within 32 hours 
of exposure to E^ coli K-99 (NADC 1472). Survival of 
the control animal shows that the death of the animals 
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in group n was due to infectious challenge and ^ 
due to other environmental factors which may have been 
present during the experiment. 

EXAMPLE 3 

Tnree^ee* old pigs (nixea breeds and aex) 
removed fr* their Bothers ^ ^ ^ 

™»T , t0 Stpos ° re to «*« *°od. me animals ware 
randomly assigned to either the oontrol or expert 

LrLno L f (C °" tr01 ° r 3 «•» — 

tte eel , ATCC 53113 , 6l l0 5 organise, ». 
the gel. All animals were housed individually in wire 
cages elevated above the floor. y ee d and water were 
9-en ad libid™. Helghts ^ ffl obsm Z 
were recorded daily for a period of 21 days and feed 
consumption measured weeklv 

which had scours In !Tf a' ° £ a " i " iaS 

shown in JrC! ea ° h ^ ° £ «• 
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In general, animals receiving L. feimentum ATCC 
53113 showed a much lower incidence, and severity, of 
scouring. of the nine animals in the control group 
that developed scours four had symptoms lasting 7 days 
or longer. 

The results of this experiment are summarized in 
Table VI. 



TMCB VI 

Effect of fennentam ATCC 53113 on Scours 

. _ * . Total cases Averaqe b 

Groups N SS^JJf* S?£ lbs. toys of Durati^ 

—2^ — ^ned/piq Peed Consulted Scouring Scours of scours 

Control 15 7.25(.73) a 14.77(1.82) 37 9 5 

Experimental 15 7.0K.69) 15.24(1.21) 9 4 2 



STD error of mean 
kteys 
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The four animals which still had scours on day 21 
were sacrificed and a diagnosis of rotavirus as the 
etiologic agent was confirmed by enzyme-linked 
immunosorbent assay (BLISA). 

The animals in the experimental group which were 
treated with gel containing ATCC 53113 cells were more 
resistant to endemic infection due to rotavirus than 
were animals in the control group which did not 
receive ATCC 53113 (4 animals vs 9 animals). Further, 
animais in the experimental group that did develop 
rotavirus infection, scoured for a much shorter period 
of time than those animals developing rotavirus infec- 
tion in the control group (2 day vs 5 days). Finally, 
the total pig-days of scouring was much greater for 
the control group than for the experimental groups (37 
days vs 9 days) . 

Example 4 

Another experiment was done in the same format as 
described supra in Example 3 except that in this 
experiment the animals received a second dose of 
placebo gel (control group)- or fermentum ATCC 53113 
containing gel (experimental group) on the evening of 
day 14 of the experiment. The numbers of animals 
which had scours on each day of the experiment are 
shown in Table VII. 
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The incidence of scours in the control animals 
occurred at two time periods. Five cases of scours 
occurred in the control group early in the experiment , 
during days 3-7 . A second outbreak of seven cases of 
scours occurred on days 3-16. Most of the cases of 
scours that were encountered by animals in the experi- 
mental group were seen on day 14 of the experiment. 
On the evening of day 14 the animals in both groups 
received a second dose of placebo gel (control group) 
or gel with L. f ermentum (experimental group). At 
this time four animals in each group had active scours 
infections. Those animals receiving the gel contain- 
ln 9 If- fermentum showed no symptom of scours on day 
15. In contrast , in the control group three of the 
four animals which had scours on day 14 were still 
infected on day 15 and, in addition, three more 
animals in the control group had developed scours 
infection. The overall results of this experiment are 
summarized in Table VIII. 



MPS VIII 

Effect Multiple Treat^nt with of 
— KtCC 53113 on the Development of Scots 



Groups N 


Average lbs. 
Gained/piq 


Average lbs. 
Feed Oonsuned 


•total 
Days 
Scouring 


Gases 

of 
Scours 


Average 
Duration 
of Scours 


Control 19 a 


6.59(0.66) b 


14.43(1.03) 


27 


14 d 


2 


Experimental 20 


7.00(0.51) 


17.07(0.88)° 


5 


5 


1 



a Cne animal died during trial 
b STD error of mean 

c Significantly different at 0.06 level 

<3 ' IWo animals in the control group developed scours twice 
e Eeys 
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The animals in the experimental group did not 
develop the early scours infections which were seen in 
the control animals on days 3-7. Those cases of 
scours which did occur in the experimental group were 
later in the experiment (day 14) and coincided with a 
second outbreak of scours in the control group. i„ 
general, animals in the experimental group performed 
much better than those in the control group. The 
experimental animals showed fewer cases of scours (5 
vs 14) and when the experimental animals did develop 
scours the duration of illness was only half that of 
the control animals which developed scours. m 
addition, the experimental group had far fewer total 
pig-days of scouring than did the control group (5 
aays vs 27 days). The fact that the experimental 
anrmals consumed a significantly greater amount of 
solxd feed than did the control animals indicates a 
more rapid adjustment to solid food in the experi- 
mental animals (17 lbs. vs 14 lbs). 

This study shows that administration of L. fermen- 
tum ATCC 53113 can not only delay or prevent the 
likelxhood of an animal developing scours, but also, 
as shown here by the administration of a second dose 
on day 14, can accelerate the remission of scours in 
those animals with active scours infections. 
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CLAIMS: 



1 . A biologically pure culture Lactobacillus ferment™ 

ATCC 53113 or gastrointestinal disease-preventing mutants 
thereof . 



2. A composition comprising the Lactobacillus fermentum 
of claim 1 together with a pharmaceutical carrier. 

3. The composition of claim 2 wherein said carrier is 
sucrose, lactose, or starch. 

4. The composition of claims 2 and 3 wherein said carrier 
contains a lubricating agent. 

5. The composition of claims 2 to 4 wherein said composition 
is contained in an enteric coating. 

6. The composition of claims 2 to 5 wherein said composition 
contains 10 3 -10 12 viable organisms/g. 

7. The composition of claim 2 wherein the composition is a 
vaccine for immunizing the animal. 

8. The composition of claim 7, wherein said composition 
contains an adjuvant, e.g. a saponin derivative, such 
as Quil A. 

9. The composition of claims 2 to 8, wherein the composition 
comprises additional bacterial strains. 



10. Lactobacillus fermentum ATCC 53113 for use in the 
treatment of gastrointestinal disease in an animal. 
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DECLARATION PURSUANT TO RULE 28, PARAGRAPH 4, 
OF THE EUROPEAN PATENT CONVENTION 



The applicant has informed the European Patent Office that, until the publication of 
the menfon of the grant of the European patent or until the date on which the 
apphcation has been refused or withdrawn or is deemed to be withdrawn, the 
availaburty of the microbism® identified below, referred to in paragraph 3 of 
Rule 28 of the European Patent Convention, shall be effected only by the issue of a 
sample to an expert. 
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